Objective: Little is known about exploring the oral health related quality of life (OHRQoL) of school children in Saudi Arabia. The importance of examining this topic has centred on its ability to measure associations between the oral symptoms, impacts and clinical measures. This study aims to explore associations between the (OHRQoL) based on the children's Oral Impacts on Daily Performance (Child-OIDP) index and oral diseases of Saudi school children living in Albaha region.
implications for both dental research and clinical dentistry, which can be seen in the recent tendency towards exploring and evaluating the OHRQoL, particularly among children, worldwide (Amalia, Schaub, Stewart, Widyanti, & Groothoff, 2017; Barbosa, Gavião, Leme, & Castelo, 2016; Sun, Wong, & McGrath, 2018) .
The evaluation of the OHRQoL describes a shift from traditional clinical dental criteria to specific evaluations that centre on an individual's physical functions, emotions, and social experiences when determining suitable therapy goals and outcomes (Sischo & Broder, 2011) . Examining the OHRQoL has uncovered the difference between evaluations of perceived and normative dental treatment needs. Moreover, clinical indicators of oral health status were significantly related to OHRQoL measures (Tsakos, Marcenes, & Sheiham, 2004) . This highlights the importance of measuring the OHRQoL in any community. Nevertheless, evidence has demonstrated that oral health status assessments have most commonly employed evaluations of clinical dental measures only. However, the resulting data would be more valuable if OHRQoL scales were employed in conjunction with these clinical measures .
There are several measures that can be used for examining the OHRQoL, including the social impacts of dental disease, dental impact profile, child oral health impact profile, subjective oral health status indicators and children's version of the oral impacts on daily performance (Child-OIDP) (Allen, 2003) . However, the Child-OIDP is focused on an unambiguous conceptual framework that has the ability to capture the more intermediate and proximal impacts of disabilities and handicaps, such as dissatisfaction with appearance, functional limitations, discomfort, and pain (Jokovic et al., 2002; World Health Organisation, 1980) . For the Child-ODIP, this is one distinctive advantage when compared with the other OHRQoL measures, in addition to its reliability and validity across different countries, including, but not limited to, Brazil (Castro et al., 2008) , Sweden (Ostberg, Andersson, & Hakeberg, 2008) , the United Kingdom (Yusuf, Gherunpong, Sheiham, & Tsakos, 2006) , China (Hongxing, List, Nilsson, Johansson, & Astrøm, 2014) , India (Agrawal, Pushpanjali, & Garg, 2013) , Sudan (Nurelhuda, Ahmed, Trovik, & Åstrøm, 2010) , and Morocco (Lazrak, Bourzgui, Serhier, Diouny, & Othmani, 2017a) . It was for this reason that the Child-OIDP scale was used in the current study.
The OHRQoL plays a significant role in understanding a subject's individual evaluation of his or her dental care by describing his or her comfort levels while eating, sleeping, smiling, and engaging in social interactions, as well as his or her satisfaction and selfesteem with respect to oral health (Genderson, Sischo, Markowitz, Fine, & Broder, 2013) . However, there have been no previous studies that have assessed the OHRQoL of Saudi children using the Child-OIDP scale, particularly in the Albaha province. Therefore, the aim of this study was to examine the associations between the OHRQoL based on the Child-OIDP index and the different oral diseases among Saudi schoolchildren living in the Albaha region of Saudi Arabia.
| MATERIALS AND METHODS

| Settings and participants
A cross-sectional descriptive study was conducted among male Saudi schoolchildren, 12-15 years old, from three different schools across three dissimilar areas (Alatawelah, Albaha, and Alaquiq) in the Albaha province of Saudi Arabia. Study information sheets and informed consent forms were sent to the parents of these schoolchildren between November 2017 and January 2018. Those children who were physically and mentally fit for this study, and whose parents provided written (informed) consent for them to participate, were included in this research. Those children with histories of antibiotic therapy and/or systemic diseases during the previous 3 months were excluded. Similarly, female schoolchildren were excluded from the study sample mainly due to the cultural challenges encountered when attempting to access females of this age group in their schools, because the researchers who conducted this study were men. The subjects were then classified according to three different age groups: 12-13, 14, and 15 years old. The participants were interviewed to determine their OHRQoL using the Child-OIDP index, and each of them underwent clinical oral examinations to evaluate their overall oral health status.
| Sampling
A two-stage randomised sampling method was employed between 
Why this paper is important to paediatric dentists?
• This study uncovers that the high overall Child-OIDP score was in accordance with the high prevalence of dental caries among the studied population. Hence, paediatric dentists may require to take into consideration the associations between the oral symptoms, impacts, and clinical indicators when treating children.
• Oral impacts on daily performances (OIDP) were commonly reported on eating and enjoying food, cleaning teeth, and smiling. Consequently, paediatric dentists should not omit assessing those impacts, besides providing proper oral health guidance and dental care for children.
• Future research may focus on improving children knowledge through school visits, implementing effective oral health education and promoting programmes to advance the oral health status, attitude, and practices of children. schools and 6,188 enrolled students were identified across the three territories (Alatawelah, Albaha, and Alaquiq) in the Albaha province.
During the second stage, one school was randomly selected from each of the three previous territories, and then some students were randomly selected for participation in this study.
Because the total number of students enrolled in male intermediate schools in Albaha province was (n = 6,188), and for a confidence level of 95% and marginal error of (±0.05), the calculated sample size for this study was approximately 362 participants. However, we proposed to recruit 400 participants to avoid any refusal in participation and improve the recruitment response rate.
| Children oral examination
The study subjects were examined clinically in order to determine their oral diseases using the basic methods developed by the World Health Organization (1997) (World Health Organization 1997). The oral examinations were performed using disposable oral examination kits consisting of a community periodontal index probe, sharp probe (Number 4), mouth mirror, face mask, tweezers, gauze, cotton, and gloves.
| Child-OIDP Questionnaire
The data were gathered using the translated Arabic version of the Child-OIDP questionnaire developed by Gherunpong et al. (Gherunpong, Tsakos, & Sheiham, 2004a) The questionnaire consisted of two key sections. The first section focused mainly on the sociodemographic data, such as the age, education level, and geographical location. The second section centred on collecting the data related to the Child-OIDP itself. The Child-OIDP evaluates the psychological, physical, and social aspects of eight daily performance factors (Gherunpong, Tsakos, & Sheiham, 2004b) ( Table 1 ). In order to reduce the risk of bias as much as possible and to prevent the manipulation of the clinical examinations based on prior knowledge of the Child-OIDP score, the examiners were asked to record the clinical examination findings separate from the Child-OIDP results.
The participants were asked to define their perceived oral issues over the past 3 months. If a subject reported an oral impact on any daily performance factor, the severity was recorded using a 3-point ordinal scale (1 = "minor severe effect," 2 = "moderate severe effect," and 3 = "major severe effect"). However, if a participant experienced no impact, a score of zero was used. While the frequency of the impacts was recorded using a 3-point ordinal scale (1 = "once or twice a month," 2 = "three times a month, or once or twice a week," 3 = "three or more times a week"). A zero score for frequency was assigned if the participant had never affected in the past 3 months (Gherunpong et al., 2004b) . The performance factor scores were estimated by multiplying the frequency scores and the severity scores.
The overall score of the Child-OIDP was the sum of the eight performance factor scores multiplied by 100 and divided by the maximum possible score (72) (Gherunpong et al., 2004b) .
| Pilot assessment and psychometric properties of the index
Based on the recommendations of the World Health Organization (1997) (World Health Organization 1997), a pilot assessment of 10% of the randomly chosen cases (i.e., 40 participants) across the three different areas (Alatawelah, Albaha, and Alaquiq) was examined and re-examined after 1 week by an independent examiner in order to gauge the intraexaminer agreement and consistency with regard to the Child-OIDP evaluation. The interrater reliability was measured using weighted Cohen's kappa. The weighted kappa values for the Child-OIDP items were 0.86, 0.92, and 0.88, respectively, for eating, smiling, and school work, whereas the weighted kappa values for the other items (speaking, cleaning, relaxing, emotional stability, and social contact) were all 0.89, indicating great agreement and consistency between the outcomes of the two examiners. Moreover, the psychometric properties of the Child-OIDP index was evaluated. The internal consistency of the Child-OIDP index indicated strong consistency with estimated standardised Cronbach's α = .784. Table 2 illustrates inter-item correlation coefficients for the Child-OIDP index, whereas corrected item-total correlation of the Child-OIDP performances and Cronbach's alpha coefficients was described in Table 3 . 
T A B L E 1 The children's version of the oral impacts on daily performance index factors
| Statistical analysis
The data analysis was conducted using the Statistical Package for the Social Sciences version 2.0. The following independent variables were basically examined as described by the World Health Organisation (1997) (World Health Organisation, 1997) and based on the presence or absence of those clinical independent variables: toothache, sensitive teeth, tooth decay (caries or cavities), tooth spacing (due to an unerupted permanent tooth or teeth), fractured permanent tooth (or teeth), tooth colour, tooth shape or size, tooth position (e.g., crooked or projecting gap), bleeding gums, swollen gums, calculus, oral ulcers, bad breath, erupting permanent tooth (or teeth), and missing permanent tooth (or teeth). The dependent variables were the eight Child-OIDP daily performance factors (Table 1 ).
The exact number of observations and their associated percentages were used for the descriptive analysis, and the mean and standard deviation were reported, as appropriate. The chi-squared test was used to evaluate the associations between the dichotomised oral diseases and the oral impacts on the daily performance factors. A multivariate logistic regression model was used to assess associations between the Child-OIDP daily performance factors (dependent variables) and the oral diseases (independent variables). Moreover, obtained odds ratio (OR) with associated p value were adjusted for all of the 15 oral diseases. Nagelkerke R 2 value was employed to examine fit of the models.
| RESULTS
| Participants characteristics
From three different schools in the Albaha province, a total of 400 male Saudi schoolchildren, 12-15 years old, were asked to participate in this study. Twenty-nine of the students were absent on either the day of the interview or the day of the clinical examination. Another 22 students refused to participate. Therefore, 349 schoolchildren were finally included in the current study (i.e., a response rate of 87.25%). The sociodemographic characteristics of those schoolchildren were recorded according to the school region and age group (Figure 1 ).
| Overall oral health status of the study population
Of the 349 subjects, the dental caries, gingival bleeding, and visible plaque prevalences were 79% (n = 276), 83% (n = 289), and 91%
(n = 317), respectively. The Decayed, Missing or Filled Teeth (DMFT) mean score was 0.49 ± 0.61, and the means of the gingival bleeding and visible plaque indices were 1.10 ± 0.88 and 1.38 ± 0.70, respectively. There were no statistically significant differences in the DMFT, gingival bleeding, and visible plaque scores between the different age groups and regions.
| Prevalence and severity of the oral impacts
The prevalence of the oral impacts on the children's daily performance factors during the previous 3 months was significantly high (75.1%). Eating and enjoying food was the most frequently impacted daily performance factor (54.4%), followed by cleaning teeth (46.7%).
The least impacted daily performance factors were relaxing and sleeping and social contact (3.2% and 3.4%, respectively). The overall mean Child-OIDP score was 2.15 ± 1.40. Those participants reporting oral impacts described different severities for them. "Minor severe effects" were reported by 29.4% of the participants, "moderate severe effects" were reported by 50%, and "major severe effects"
were reported by 20.6%. Table 4 illustrates the oral impact prevalences, Child-OIDP scores, and severity scores.
| Relationships between the oral diseases and the oral impact scores
The results of this study revealed significant associations between the oral impacts on the daily performance factors and the school location (p = .012), toothache (p < .0001), sensitive teeth (p < .0001), dental caries (p < .0001), tooth position (p = .0305), bleeding gums (p < .0001), swollen gums (p = .022), and missing permanent teeth (p = .004). However, no statistically significant differences were observed between the oral impacts on the daily performance factors and the age, tooth spacing, fractured permanent tooth (or teeth), tooth colour, tooth shape or size, calculus, oral ulcers, bad breath, and erupting permanent tooth (or teeth). Table 5 shows the analysis of the associations between the oral diseases and the oral impacts on the daily performance factors.
All of the independent variables with significant relationships of more than one oral impacts were examined, and they are summarised in The oral impacts on eating and enjoying food, cleaning teeth, and smiling were more likely to be influenced by the presence of dental caries and bleeding gums. The oral impacts on school work and relaxing and sleeping were more likely to be seen in the participants with toothaches and bleeding gums. Table 6 shows the distribution of the subjects based on their oral diseases and the oral impacts on their daily performance factors.
Those subjects who reported toothaches were more likely to report significant oral impacts on eating and enjoying food 11 (100) 4 (100) 40 (93) 10 ( 34 (85) 11 (100) 4 (100) 41 ( 40 (100) 11 (100) 4 (100) 43 (100) 12 ( 11 (100) 4 (100) 38 ( 36 (90) 11 (100) 3 (75) 39 ( (98) 190 (100) 15 (100) 161 (98.8) 38 (95) 11 (100) 4 (100) 43 (100) 12 ( Table 7 shows the multivariate logistic regression analysis of the associations between the oral diseases and the oral impacts on the daily performance factors.
| DISCUSSION
Combining the clinical dental measures, such as the DMFT score, and the sociodental measures, such as the Child-OIDP scores, might enable a broader approach to dental care Leao & Sheiham, 1996) . However, there is lack of such studies in the dental literature, especially among schoolchildren from the Albaha province in Saudi Arabia. Undeniably, the majority of the quality of life dental research has focused on older age groups based on the assumption that those age groups would have greater oral disease experiences and quality of life impacts (Grath, Bedi, & Gilthorpe, 2000) . Consequently, the present study aimed to examine the relationships between the OHRQoL and the different oral diseases, with a focus on a younger age group, particularly 12-to 15 year-old Saudi schoolchildren. The findings of this study revealed that the overall prevalence of the oral impacts on the daily activities was 75.1%. This percentage is very significant and is approximately twice the value seen in other studies of similar age groups (Hongxing et al., 2014; Yusuf et al., 2006) . This may be due to the differences in the age groups, oral disease levels, cultures, and locations of the study subjects. Nevertheless, our study showed that the most frequently seen oral impact was on eating and enjoying food (54.4%). This is consistent with other
Child-OIDP findings from the United Kingdom, Brazil, and China (Castro et al., 2008; Hongxing et al., 2014; Yusuf et al., 2006) . However, further research may be warranted, with a focus on explaining why the oral impact on eating and enjoying food was the most commonly reported impact across these different countries.
The oral impacts were quite prevalent among the Saudi schoolchildren in this study; however, the majority of those subjects T A B L E 7 Multivariate logistic regression analysis of the relationships between the oral impacts on the daily performance factors and the oral health indicators (n = 349) describing impacts reported moderate or minor severities of those impacts (Table 4) . These results are similar to those of other studies with comparable age groups (Nagarajappa, Batra, Sanadhya, Daryani, & Ramesh, 2015; Nurelhuda et al., 2010) . Moreover, the current study revealed that approximately three quarters of the subjects described oral impacts on one or more performance variables, with the most commonly reported impacts on eating and enjoying food (54.4%), cleaning teeth (46.7%), and smiling (11.5%). These findings are in accordance with the results of several previous Child-OIDP studies in Morocco, Brazil, and India (Athira et al., 2015; Lazrak, Bourzgui, Serhier, Diouny, & Othmani, 2017b; Nagarajappa et al., 2015) . The reasons for these commonly reported oral impacts may first be attributed to the importance of one's facial appearance, because it can have significant psychosocial effects on one's life and interpersonal relationships (John et al., 2014) . Second, these commonly reported impacts seem to be related to the main functions of the mouth (i.e., mastication), and this may reinforce the significance of reporting such impacts (Hama et al., 2017) .
The results of this study pointed out significant associations (p < .05) between the different clinical indicators and the oral impacts on the daily performance factors. For example, bleeding gums was significantly associated with the cleaning teeth and smiling performance factors (OR = 7.9 and OR = 3.1, respectively). The reason for this strong association could be explained by the observation of bleeding gums in the majority of the subjects (81%). These findings are consistent with those of other studies conducted in Brazil (Pulache, Abanto, Oliveira, Bönecker, & Porras, 2016) . Likewise, the present study revealed that toothaches were more commonly associated with eating and enjoying food (OR = 11.5), speaking (OR = 7.33), smiling (OR = 3.8),
relaxing and sleeping (OR = 5.7), and social work (OR = 5.2). This may refer to the pain associated with a high prevalence of dental decay among the population studied (79%) (Mashoto, Åstrøm, David, & Masalu, 2009 ); however, these results are similar to those of other Child-OIDP studies conducted in Thailand and Sudan (Krisdapong, Sheiham, & Tsakos, 2009; Nurelhuda et al., 2010) . Nevertheless, there is no guarantee that oral disease will negatively influence the personal perceptions of one's quality of life and well-being. When it does, its impact is affected by several factors, including the nature of the oral disease, the subject's preferences and expectations, and their psychological, social, and financial resources (Tsakos, Steele, Marcenes, Walls, & Sheiham, 2006 ).
The present study did have some limitations. First, the study sample did not include female schoolchildren. This was mainly due to the cultural and traditional challenges encountered when attempting to access females of this age group in their schools, because the researchers who conducted this study were men. Unfortunately, this may have affected the generalisability of the findings of this study.
However, this study does provide insight into OHRQoL evaluations and the impacts of the oral diseases of the population from the Albaha province in Saudi Arabia. Second, the study design was cross sectional, which may pose issues with regard to testing the hypothesis, particularly because the evaluations of the risk factors and outcomes were conducted at the same time. Fortunately, this specific issue did not seem to influence the study findings, because the study aim was to explore the associations between the OHRQoL and the different oral diseases among Saudi schoolchildren, rather than evaluating the causal relationships.
| CONCLUSIONS
The prevalence and severity of the oral impacts on the children's daily activities were significantly high. Additionally, associations between several of the clinical oral health measures and the perceived sociodental impacts were detected in the study population. Almost three quarters of the subjects described oral impacts on one or more performance factors, with the most commonly reported impacts on eating and enjoying food (54.4%), cleaning teeth (46.7%), and smiling (11.5%). Further research focusing on developing strategies for oral health promotion and education, in addition to enhancing the knowledge of existing dental treatments and the provision of dental services in this community, is encouraged.
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